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Title: Method and Apparatus for Forming Antenna Array Beams 
Abstract : 

Provided is a method for forming antenna array beams. 
The antenna array beam forming method adopts independent 
transmission weight coefficients for a plurality of 
subscriber unit 105 to 107 to which a transmission 
communication unit 101 provides services. The optimization 
of the weight coefficients is a joint venture rather than 
an independent venture of the subscriber units. Desirably, 
joint optimization is implemented in the transmission 
communication unit based on the recognition of inter-cell 
and intra-cell interferences that are observed in each 
subscriber unit and the recognition of the channel between 
itself and each subscriber unit. The joint optimization 
404 of the weight coefficients is a complicated process. 
To simplify the process, used (409 and 410) are approximate 
values of optimization standards that allow the weight 
coefficients corresponding to the subscriber units to be 
optimized independently (410) rather than jointly. Since 
the process of the present invention considers self- 
interface, it can produce weight coefficients more closely 
to optimization than the process of conventional technology. 
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ot-aiU £i?£2! o\l}2\ 2-8* Ell U ErOltHAIElS ^tfShCk 2-9iB\U QOItHAIEle, 6111 d^ or 311 ¥|5H 23H2J ^Eil Uf. £e 

01 ±x\m^ oi^ond e>am oiaiois oigo-m. si^t* 3i#i ^mo\o\. &m melius o\^m cch chi xiies^ oi&hs d^si^r d° 

2j g i§ JHd5r3i! id. EfOltHAI El 2! 3 r §' ^EHM g 8m2| t^cHfe. 2-^EilU d^ d^ EI-OI tH A| El (STD: Selection Tra 

nsmit Diversity)OIQ. 3 0IS01IAH S 4 b f 2r 901. £J3I °o^g ^§ idl £d3|^ 0|§3e ^aiUMAH 2^H^ 6* HI US m SFU 
21 o}Eil US £bh§l2= y^lg SSeU. 2*81 U« d^ol-^ i&2| eenoiy. S3I1E §Xl2r H^Sjfe QilOlEi id 

Oil ^oH, SIHgSS) ^4d d^l eiEilUM d^5ri= £3j|M SBSU. 

2!BIU £!t!S2j E[ E eiaiU 0131012] a* ^XhCHI 2J6K d^2li= d°fi 3Hg^£ 3f§ Br ^(weighting) B3II« &HIU 01 

5il 01 2] r^XFSOl 3rg£]H SiSSMI 51IO!^(phase)£|£. Oil ^X r l^¥E1 »£S £}m.W^ 3^ XI- &x|2J 4d3|0|| **^o^ c-ioHAl 
Til SU. 3EiU, d^ CM £11 01 Oil £J*<2j 3 r e0| 3gS 4 2J3I 2, 2 3 Hi £2§0| Ei^SCHOF- °}EE ^XHS, 2*2* 21 01 £110! £XrM2r S6H 31- 
Stt&2| XHyoi 8fB! XIOKSlfcQ)&D. 1KH^ ; &6H 3r£JXr 3 XI 21 d^ CH 3Sbl« aitfSfte 30! 3rsSH0|: »U. 

013 B^SS, Q42] 3 r E,*Xr SxIM 2^ Oil CH &il 01 Oil AH 3re(weightings)l Sj^sforcr 3011 301 22 EE (OloK "T 

xAA"^ XI§£Jrir)31l4Me J\m$\z= SS^, ^5 3r£jX^ 3x121 Z!£ 11301 2JE1 (inter-cell) ZIS Oil 2|oH XlbHSJ^ 3^0il£! 5j^tr9 
EK^OHd d^ 2^ Bii^'Oii U\m 11211} SxlOIIAH dS Q\ SMbIS £lQllr6rfe 2|D|0jiAH2j sj^lr). 3EiU. Q42J i§i(^|Ai Gil 01 El 
§§f£i a*?. 3|°JX|- gx|3r 31 XI ^ Oil es'ofHS, X r 3| (self-interference) 01 XidH^°J y«S(»)OI SEE Oil £eilOHAH, £d 

j\ Dim m^mm m^mm^ ^sg ^ssi oisj^ ^ aia. 

£§1, ^l^if ^FeSfe ^IH °JS8. C\m §^ Xi^Oi! SISH £°J£I^ XIO! HE1 5!- XI ^^EK A^. SXH ° EfM 2^H°I 521 

e SrUHJ ^ZjOl ^X|£|^ 3¥0j|°} SJ^sf^Q: (i) 3uf xHyoi ErSJ S^^S ?>^EK (ii) 2JE1 ^ Z.^ Oi £J^Ej- ^(intra-cell) ^ 
^ 2^ bl^ 111^(0)01 EK ^XF£| 5Zj^ ^3 §^6^1 4= 2iX|°_E OH El ^^mo\\M o\§Dl^m ^Mx\^ 1 4^ 2iEL (i) £^ (ii)2| 

52101 Sl^ 7i!4M D\mo\bz ^XH2| ^SOI S^i EH Z^B§1 ah^I 2^ EFOltH AIEI(STD) Aj^gjSEf EH U^^l 4^£J^ ^ 

#0! USoMI BOt. 

0>Ef AH , ^1411 T^5fe ^XH24 D4-°i ^rS10]|AH 1 SJ^m^EK QJEf/H , CH §^ ffllOjgOi i^SOilAH EE^ XPI_Z.^ 

01 ^SSh>IU 2J MEj- ^ ZI^OI ojE^ L^SQ ^ AH] 1011 AH o^EHU CH SHI 01 S £j^l SJ^lfSr^ eiEIIU OH^IIOI 31k 

5^1 ao. 

£ 1S S gJg°i ^ ^A| Oil Oil me §ai Al^^jSj M^SOIEK 
£ 2^ S ■ AIM Oil Hr^ 2^ m±l Sxl°l M^£0!EK 

£ 3^ S ^ ^AlOil Oil K\B 2^ SiM SXIBJ LH £^ a]^ §g§^ M^^OIEf. 

£ 4^ S ^§2] ^ ^A| Oil Oil II- E S^J S xl Oil °loH 9± Eil L_h gjg^ &^I12J fed| mM£0|Q. 

£ 5^, HlXH^j 5114 AI5S1 Olgo^ S^2f <Hek s ^ QOIhH AIEI AI5^1 0|§6^ §¥Oil 2^01 AH. ^EitU Oi^lOIOil 21 oH 2^3^ 
M^M 3§J 1E1 4^3121 # ^ Oil AH 2| aj^ Qj ^§b!I HlJUSfe SOI EE 

£ 6^, ^XH2|-51I4 J\m AI5H1 0|go^ 2^ e^J Sx|2| 3¥2f, ^ ^§2J ^ ^A|0j|0il EE^ ii^^E 2 ^ 21S1U OiaiOl 

m Olgofb 2^ S^J §X|2| g^Oll °101AH, 6JsOII LH & Sir SEH 4^3121 M^l blUo^ SOI EE 

MM Oil 

at §^ mi oi soi ^ soil ah sb^ x^i ei^oi ^&a^u ei^^ ^ ei^oi ojei^ eissu ^ah^ ^sioiiah e^si u oHaioj2i 

il^l^m^l 6H, 2rEilU CHSilOl £1^ m±l SxtOil 2|5H AHbl52l^ Q4=2| Tf^'Xl- SxllOil □oH ^^1^21 2^ ^1 311411 

xHg^Q. }fi 3II42J si^Sf^, E r 42J Sxll2| ^ «!!xH (venture) I SCIh i§ SixHOIEK d^^oMl^.. S§(joint) iJ^lf^, 

2^ S x| Oil AH ^^£|D4. 5| 5f°JXF SxlOilAH 5rS£|fe 2JEi^ ^ 21 ^E[^ Z_^2| oiai^o) oi-LjEK ^ 3^XF §xm 3 XF^IZ}2| xHy 
2J 2i^0il J\^o\0\ Si^llEJ^ §xiM 4^thEK 3114121 5§ SJ^^fe, H^Ajl^Olffi, £J\ S^Ail^M ZIBol 6PI ¥\m 

. 3^'XF § x| Oil CHioib D\m 3114101 g§2S SE^ ^^3^H^ 5j^£|h: 511 5i§6[b 31^101 S2J9EE 4^31 31^^ XPI 

?J^m ^XH2i 2^ ^S2J eh Eil U 0151101 31-HSEf EH si^^OII 5Mel 3rs M 61311 E! EE 

01 6K £ 1 LHXI £ 61 &56hOi H ^Si EH ^Ail3MI -tf S&Q. £1°^ ^§2] ^ ^'A| Oil Oil CL^ ¥^ g£i Al^g|(100)2] M^SOIEE 
br^^oF3il^. gAj At5i*J(100)B, DiC'K") id XH^ll 5§5[b 3Ezl DiS ^(CDMA) id AI5^0|X!°h S6H 3|^^O^0IIAH 
B ^SOI A|^& aeS^(TDMA) id Al^g £b ^Uf4 EH tK OF DM) id A|5S i2| T ^2J2| ^d id 
AI^^OilAHS Olgl 4 2AM1 ^ 4 Si EE d^^SMI^, ^ id iH^^. 1 A| 3H(Waish code) ^2J 2J A|- SM(PN) A|^!^13f US, U4 
2| ^d 3E1 § 6hL^2| 3Ei ^ bill EE i*d 3E2|.0ie=. i^ 4UF4 EH ^ ^ EH Oil EF42J id XHy 121 S^l 5ietlEE 

id AI5S(100)8. (£A|E 33H2I) EF42] Xldl^o^ 3| XI ^1(1 01 -1 03)1 Slr^EE ^ 31X1^(101-103)^, ^^2| AHbl^ ^IblEI 

XI XI 2} , ^. ^(111-113)011 id AHbl^S fllS^CE U^^ISMI^, 2| 31X1^(101-103)^, (£A|^J 23H2|).Q42j CH£1I0| 5X^1(121.. 122) 
1 ^01& SFLF2J o|BI U Oi3IOI(120)fi SWtlEf. id A| 00)S, WCHdlf, ¥d2Il, £^ ?d2g i2j. (£A|S 33H2J) 

C'r42| J\°}X\ §xll(105-107)S EH Slr^EE ^ 3^°jX^ §xl (1 05- 1 07)fc f CF42I 3I0IB S3il(Rake fingers)! ^fe Sir ^ EH SilOl 3 
4d3IS Slr^EL %m W Ei aiOIB 4d3llS g6H 31^^ Of Oil AH gXISJOH °|2ES ; 01 ^1 Oil AH ^ EH ^ Ail SMI ^SoFXIfe S^CF. AH 
(serving) 3|XI^(01IS 1CH. 31X1^(101))^. 3!-°' XI §x|3[ AH "J 3|X|^2| ^(OjlS 10H. ^(111))LH0il 9\X\mH i2E ^ 3^ l X^ §xl( 

105-107)011 mm ?d id AHbi^s ^aimn xsis^ee 

s ^goj £ A. A |o}j ^ "g^E!( S ectorized) u d AlOilOllAH. ^ ^(111-113)^ Q42| ^!EiS^ mmm 4£ 2iEf. ^3| ^Al Oil Oil 

AH. ^ 31X1^(101-103)^. ^^Oi Q42I OH BH 01 ±XrSS Mir6lb U421 015110111 SlrtrEE ^ 31X1^(101-103)21 Ef42J 2^81 
U 01511011 m ^CH£ 61U2] ot a | L i CH BllOlfe. ^ CH§ ^2J EI42J ^IBl e ^ ^'BOil dg^E'r. 
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£ 2fe S ^§2J SJ ^'AlCjiOi! [GE 31X1^(101-103)21 S^SOICh 6ffiB bF2[ ^01. bfBSISMIfe. ^ 31X1^(101-103)^ ^0H£ 6H42I 

21B\l\ ch aioid 20) a aas o\mo\ ±x\mci2). 122m ssea. eiaiu 0^101020)^. ofoib^hmaiiah cixii <ya zhei3kdsp) 

S21. xH El 31(206)011 3CH^ ^ ^¥(202) &! 4^ ¥(204)011 £^CK xH El 31 (206) ^ 33 Oil 2 £1(208) te. 31X1^01 §21 XI 

§o[2. 311 #M 4ts6^D1. :£H^3iCH ^SS 4^ BCL 

E3gs ygo| o, a. AJ on o|| }[a| = (101 -103)21 Q4-2J S^M(300. 301)2] M^SOIQ. ^2j 2^ ais §e( 3 00. 301) 

fe. 3|XI^2J &raiU 013101(120)21 Cf4-2] 0H£II0I £XfM(121. 122) m SH42I 4:XK)|| CHe^CK CHIOIEHS. 3|X|^2| xH El 3 1 (206)^011 AH US 
SJfe I§ ^^(application), £^ 51 Hit} S»»(PSTN) £br 2J£Hy! §21. 2J¥ UI^?-lH2f2| 9J El IBIOI ±9i «S CHI 01 EH 4:^(210)011 
2J6H 31X1^011 §3(source)Ba. 

Gil 01 EH ±^(210)fe xH El 3 1 (206) Oil 21i!CI. £ 30il £A|g ttt2f I^OL xH El 3| (206)£f, PJ3CH(302). CI4-21 m^3IM(306 ; 308:spreader), 
§J a^2i 3|3 fflfflS(310. 312)e S»»Cf. PJ3CH(302)^, CHI 01 EH £^(210)^¥E1 CilOIEHS =4£J6*3. 2S ^ £fe 3 
S ^ §2|. A§oj 3g »&jS OlgmOl CHIOIEHS 2i3H^Ck 3 2i3CH(302)^r CHIOIEHS C^2| m^j\m(306. 308) ^011 

- SBSC*. ^ ^S2| OB ^AlOilOllAi, xH El 3| (206)^, Q4-2I ^#315(306. 308)011 EBgfe CHI0IEH01I <¥H CHIOIEHS 9J 

q^oj ^a^|^(306, 308) m ^ ^#31 = 3^ ^^31(304)011 2^SBJ, 3E ^^3|0i| 2I5H XII§£It=, of 311^ HA| 3E e 

2J 2|A*§g(PN) A|^J^9J m& dfEf CHIOIEHS AiaCK 3 ^, 2| £>£J3I(306, 308)~, mtl^ CHIOIEHS Q^2j 3 Is °»m 

-1(310, 312) § 2* 3ls S3 m Oil EBSD. 3| s °»H-|(310, 312)fe, 3 CHIOIEHS 3|^#2J fclH S UH CM! 5da^ D^2| 3|s§ 1 61U2J 3|s^ 
^SofOI. ^5^! ClfOIEHOII CUMSfe 31s ^^^e ^^elCL ^ ^S2| m ^Al Oil Oil AH, Dim. ^HHM(310, 312)^ CHIOIEHS ^SoPI ¥I6H 5S| 
HI ^^(QAM; Quadrature Amplitude Modulation) Oig^Q. 3 EH U. 0|§£J^ 3 ^^0| ^ ^S0|| 12§ OfLI 

SoH 31^^0^011 AH ^^€1 SSX^a, £ ^§2i §<M o| g^jLHOlIAH 2^& ^0| ^^I(BPSK) SOI ^^(QPSK) §2|, 

Q^m ^'^^ ^ 2111 4^ 2iCf. 

QAM ^ ^ Oil AH , 2| 3|M ^HH(310, 312)^, ^<^s| CHIOIEHS CHI 01 EH Hl^ g2|, P3H2J 25J CHI 0 1 EH ^bdM2J ^ = 8^01, D^2J P-W 

MM(tuples;5[)M S^elCK 3 ^ ; ^ 3|s ^HH(310, 312)^ P-^ii M^H2J 3}-^S[ g CHgSh^ 5°JEg SS^25Mj Cf^2| P 

-Wit ^^offfl, 01 31 AH, 4:S2J QAM bH ^ Oil AH M = 2 P 01 Q. ^3| ?l oH , M^H2J 3^§| SPJ^^M 5t5[b ^§2] QAM HH 

m^:, dh^^o^l^ ^4: 2X^(l/Q)5ZI°J f C\Xm gei-CHOilAH §2]£jC[. 2X\m SZ1LH2J 2| 23H2I ^3HI^^ 3|^ ^»EH#2| fflj g s j- 

ZI^H ^£ 23H2I ^311^=1 31^ ^EHM^, CHSofe CHI 0! EH 3 1 3a, £^ bH^ 521^2! e^(l) ^ ^IH(Q) ^^011 CHgel- 

C|. ^§ SPJ^S §21 6^ CHI 0|g£|^ 2^H21 3|^ ^EH#2J ^ 3 S2i^2J 2X^ Zl^l 3|s ^ EH (310, 312) 

Oil 9\m ^ P-^S2| m, ^5^1 CHIOIEHS ¥|5H ^<M^(202)01I XH El 31 (206) Oil 2J6H S^EICK 

^^"¥(202)^, C^2| g^3|#(318, 320)e o[L[9] e^3|0|| ^ S^£|^ Cf^2| ^£3|M(314, 316)S Si^&CK S£^, ^^¥(202)^. 
□4-2] #^3|M(318, 320) 1 6I-U2J e^3|2} C^2| 9iSIUg(121, 122) g 5^21 9iEHU^0ll 2^9 01 xH El 31 (206)011 CH S^SJfe 
□ 4^21 3fe3|M(322, 324)^ St^Ch C\^2] S^3|§(314, 316) § ^ ^^^|^ f ^ 3|S ^IH(310, 312)^¥EH CHIOIEHS ^^o^3 

. 3 CHIOIEHS ¥<y ^m^(RF) &_^n|- ^ Oil AH ^^^CK 3 # f ^2| &h^HF^ f ^ ^^31(9314, 316)011 ^^31011 2^ 

£13, 3H 31 Oil AH 35§ »^Ut^ g^£J3 e^^l ^^3f ^^£|3 ^ 3fg3|(322, 324)011 2SSCK 2| 3Fe3|(322, 324fe, xH 

E|3|(206)0il 2|6H 3^31011 XHIS^ 3fe 3114^011 3|s6f01 e^^l ^Sl ^^Sh3, 3^3 ^Jli ^ ^EilU(121, 122)S #oH S^t^P. ^ ^ 
§2J L[E ^AlOIIMOilAH, ^ 3f§3|(322, 324)^, S3£3|{314, 316)2F e^3|(318. 320) Z! 01! ^^3 3HU. £E^. S^3|M(314, 316)011 M^ol 
3 XHE|3|(206)LH0II 9IXI» 4£ SACK 

=S 3h°JXF §X|2| AH^J 3|X|^(^, 3| XI ^(1 01 ))°^¥EH 3^Xf §X|(^, 3f°JXF &Xl(105))0il 2JoH 46iS RF £J^2| i^£S 5l^5fof 
3, AH £U 3}XR5f 3 AH"' 3|XI^0{| CUgSfe ^(111)LH2j QB »^ 3f°'Xf SxlM(0IIS mO\, 3f°JXh &X|(106, 107))ZI2| S<m^ RF 

2j zi^e m±mo\j\ ?\m, 31x1^(101)^ rf ti^si 9\m ^aiu onaioi si^ J\mm xw^mQ. ^am ch at oi 3i^^, 3ixi 

^0l, 3IXR o^QIU OHBilO|(120)2| ^ ^XK121, 122)011 3 3|X|^0ii 21 oH 3H 3jl4^0il 3|so^01 3^X1- §X|(105)0il e3il Sfi 

^ii 4- %>^m mo. 

s ^ojoj ^ aj A |o|| »gs *j^a["AjA|0||01IAH, 3| XI ^(1 01 )0|| 2| m AHtil^£l^ C^2| 3f°JXf §X| M(1 05-1 07) ^Oil ^m^l^oim, D\^X[ 

^x\m 2|^o^oj 2^ on m^ms, i§2^ ^i^^^u-. h^^omi^. 3^ 314^21 1§ ^i^if^. ah«j 31x1^(101) 

Oil 2I6H 4-^33, AH^J 3|X|^(101)01IAH ?^g01, U\&^otD\V= 3|XI^2J xH El 31(206) Oil 2] SH ^i^D. £^ SJ^m ^AlOllOilAH, 3^ 3114- 
AH «j 3|XI^(101)01!AH g§2^ Sj^mSCf. 

£ 4^, ^ ^§2i m ^aioiioii mm, 31x1^(101) §21 3^ e<y ^xioii 2j^h ^ssi^ efdiu B3iiM2i ^ei ^e£(4oo)oia. ^ei 

ofg, D4=2j 4^<y §X|M, ^ 3^X1 §XlM(1p5-107) ^^0| §S§ 2 ^ ^ CH A|^6f3(401). g<M Sx|, ^. 31X1^(101)01, ^ 
3f°jXh §XiS¥EH, 3^'Xf SM2I ^l^2j o^ElIU ^xi'M(121, 122)Z!2J 2 HI- xH^ ( % tfS(112 .S! 113)^¥EH. ^, AH^J 31X1^(101)011 2|6H 
AHd|^£j^ ^ 0I2J2I ^e^¥EH HHS ^'^Hl AWGN2S¥£i^ bHS Z!^2J X|-§^^(autocorrelation)01l §Si 4=6J &Q(402). 
B Jg2^, ^ ^01 C^21 ^EHMM £&5fb bHS Zl^^, 3|-°'Xf §X|3f ^Ixl6f3 ^EH 012121 ^(1 1 1)LflS| ^EHM^¥E12J Z}^ 

3|-^X^ §x|(105-107)br, ai^oj W&m 4<M^I A JI§ &^AIi»oMMH. 3f°'Xl §x|2* CH3I0I AXK121 , 122)^ 

2i &m m^m m^mo. mm eon. 3ixi^ooi)^. 3i°jxi- gxioii ^sixi3 ^xfoii m&sit: mm~i 3is#oj se^ ^§21 m^%. m 

Al 3E ^2J, E\m^± 3Ei AXfS E^m 4^£ SAP. 3^' XI- §x|3h &£<B £imm =4^6^. ^^°'X^ §x|^ 4^§ d^S 3|X|2| 
^ 3E 31 aeHf ^^AIZJCL 3 ^. #31 b|30|| 31^5}- 01, 3^2jXf Sxl^ XH ^ CHI 3l2io^ 6js 2H^# g§tfCK 
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an s &S2i xiB&^m ^§sf£ 2^ ch ch^cl s »gsi gj ^aiojioiiai. p^'xi- sxioo5-io7)te ^ixi^doDO^ xH^#)^^^ei 

4,aiei Alii sxg ais S £^sh AjeoUH BSSMI. bHS SMS] a>§£^# ^SBCh 3 lUf £s£Ei £Jo^z. OHS 

0} 0|^0iXi3. aiso} »g«gtg 3 XFcJCil QioH &PI dil aaAISogfl ^Al 4^ S »S2| Lf§ ^ A| Oil Oil AH . J\9>X\ § 

Xlfe. P|Xl^(101)OI 3 X^oj s ^ a Ajt| gg ^Pl^°^ »aa(blankinQ)«SS* . X}Sg9HI ^gsv o^q as 

S 6J3PI- H2H£Jb Sg AIZI B21. =£dJ§ £J^fe S§2g°J OI^WSCK QM, »g&^S 3 XF£!Oil CHoH &PI cJIlS «»A| 

S ^§2] £ s 1 A! Oil Oil AH . P^'XF §Al(105-107)e. PI XI ^(1 01 )0I! 21SH ^§t^^M1(3 X^ON CH &D\ ±1 

y 2^ ^1 B ^ p^-i Dixi^oonoii s^eha. pixi^ooos. mm xny^ <y^(oiis #ch. urns *Js) £¥21 

e!*!0il & XI CHI AH b[2f as, 2si 6J3H01I CHS 311 3 Zffi #3S. ^aisi Aieoj sa 3 

S^S £J~0il CHffl »«S ^°^M1 SOISO. 

C^o| cnaiOl ±7JB(121. 122) C[^°J P^Xj- §fflS(105-1 07) ^2f2[2l 3 El- XHy 2* P^'Xh §x|0ilAH2| 2}g ej ^ CHI 0} 

a. pixi^ood, b^^is^i^, pixi^ aai3i(206)fc. o^ehoii ch^ ^aoshhi ^ss^ aesi pixj^ Dim si^sa- £)2i°i arson □ 

el 2| P^'XI- §X|OilA-i°] CH 3Sbl(SNR)« 3 3BCK403). P|X|^(101)^, OtSHOil CH^ # Ail SMI ^§9^ HF2I ^Ol. I§ S*«S- SNR 

mVA Ztm ^§6[b P^§ >i^f2gMi P^g 214*38 S§2^ il^lf§[CH404). 3 ~. 31X1^(101)01 PI XI ^ CHI 2J oil AH til ^ 

3^ P^'X^ g XI Oil Alii B^m \U, X-iS.PI (206)^ ^1X1^(101)21 3Fe^lM(322 ; 324)011 ™gm D\m ^l^li S^§1CK405). 3 ^, 
2J 3^31^(322, 32~4)g, xH £| PI (206)011 2i§H P^ PI Oil S^sj D\m Pil^S OlgoJ-CM ClieSfe ^EilU 019101 £XK121, 122)^ Oil AH S^S3 
Alii ^25^3(406). 3 m, 3 AJib Dlgoib OjBilOl ^X^S 2^3 01(407), tig e^elQ(408). 

bf^^imPil^, 21X1^(101)^, 3 X^oj cjigs^ ^(111)2J ^UiBI Pl°JXFM2| EE^ DIE ^S2§b, P^Xf Sx|(105)P^ 

?HxlS ^E12| ^3 SACK WIS ^0^, CHI0IE1 ^ U3g SOI, ^^I2J PfSXI^ §rxl ( 1 05-1 07) Oil Dj§[ Gil 0 1 EH ^£Pf PI 

xi(ii^)oiaEi3 p^ss^xk &pi ssoii caa, ^i^isj p^'xf £[xi mo 05-107)011 u\m snr s^^^moi ^sisa. ^pisi 
pixi^doi)^, eiEiiu 01^1101(120) p^e pii^mhi g§ sj^noii ^^p^§[ ^^^01 ^xho^xis sseia. m, ^m. Pixi^doD^, 

%9)2\ 2^if Pit 4^ &&0I P^'XFMOil Q\m SNR 295211 ^^oh^Xlg g§^c K £Jt!P^°! ^^^0| ^XHoh^ 3^, P|XI^(10 

Dg. Pixi^oii 2J0H s^a^ ai^mmfe m^&m &mm ^ 2APii sck oi^ eisH. eis^ ^1(112, 113), ^ a§ ss°£fe, 

ojgo[ ah ei «oii z.^ m±mo[j\\ ecf. ^chs ^soii cush. ^p^°i ^^<^oi ^xh8^xi s?. Pixi^doD^, pi 

Xl^Oil 2I6H 4^ ^ ^S2| uHAj!^(%)S 5jCHlf6ffe m%3\ S^M <^^^ ^ SAPil ^CK 

s «^go| aj A | 0j j > »Eg il^sF'^AIOllOilAH^, ^AfsKapproximations)-! OlgsFOI W£i P^XI-MOil CH ei" PFs Pjl^lM 

lit ^ aiPil P^e P^I^Me i§2^ 5|2|SK404)6ffe CH6J. PIX|^(101)^, g§ Sl^sf SNR ^AF^l 1§5^I ^loH Oj^^l 

ois»cH409). oi^^m oissfoi, Pixi^doD^, ^§ a^a snr ^21 eA^^oii Pis^oj die ^ximdi ^ 3ian Sxl 

oil m^ofe p^e JU^mm m^mm ^ siPii EICK410). ^pisi §5 ^sa pixi^(ioi)oii o\m Pii^^^i ^^aipi^ oise ^ 

^CK^ P^XI- Sxll(105-107)0il *CM^i PII^^Hl ¥S8 ^ k e! gPhW £[Xj°}). ^^|^ PI X! ^(1 01 > Oil 2J6H 0|g£l 

pf^ Pii^eHi ^ sj^ifPK pixi^oh xny §i ssi s^spi s^ia oi^^e s^x.o^ g is^smi oi§§ ch 

p. ^J^ D\m Pl!4=eOI PF°JXF § xl Oil AH PH6i3^, 3 P^e Pll^ieiS PI XI ^ Oil 2g5IS E!CK 

P|X|^(101), Hf^^SMIfe PIXI^(101)21 xHE.|P|(206)fe, P^ l X^ S XI Oil □§[ Q^2I &SIU CHEilOl ^XH(121, 122)011 ^ CH§5^, P^g 
^I^Kwu ^ w 2J )e sl^m&o^Mi 2| ^ojxi- Sxl (105-1 07)011 CHS ?\m Pll^l-e ISofffl, 01PIAH, PFS Pjl^lOl si^^£i3 

xhm p^'xi- sxi oil o\mm^ ei^^oicf. xh 2.1 pi (206)^=, pf^jxi- sxisi wei aioia ^^jpi m^s\ snri sjcums^ Dim D\\^m( 

w, i ^ w 2i )m ^S^o^Mi, X-ili P^XF § XI Oil CHIoib Phg Pll^Se ^i^^o^ffl/OIPIAH. SNRB. Qil SNR21 i§ m^\m ^011 2J 
6H ^OI^CKWPIAH, oichia^ fe> g tfa o| ^Jdl^e HI1 P^'Xf 9 XI Oil CHSSfe, "1 n S S2j^ ^§€!CF), 



(1) 



k, wj., ] T * n, , h- 2J )+ n; + [ ^ ] i MxM [f, f,-] 



K 2.l 



4f?i g<^ig D§a soi 2oi a a. 



^EISC^SJ^JOI oj-EilU OiaiO|(120)'°J ±Xfg(121)a- &6H §XI( = . Uli ^gJW gxl. £fe M (1)21 §O10||AH. «I1 5x1)^21 

2i XHySS UEIfcNQi Sm. g§i 91 SH. XHyS2| gli §gg *J AIZ[2) g^tiH OI2IO)lAHfe HIS(0)S 31§o}2s, ^£-1 



s iHB2i g oi^s ai^ ess u&tea. ^gfg* i3 &chi s^a s<y xh« §21 ^« ueho. 



^ak 3H0il SS8 ^^21 S^l. JH^gg UEftHQ3 5FX[. ZIBBI 5FPI mm. Cl^9\ Dl^Xl gxl S(1 05-1 07)^. UN 1A| 3^PF XHIi 

pfs §xi oil m^Q^m oj^^ecl 



ojeafM eiEH^ 1 2i^2j ^£0j| ^^El §2jM^, xH^K 
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^ f 2 )oi a§i ^01 §2i^pn sw. 



Q^Si ±XIS(121. 122)2f S6H 2J2JXI §*I2I2| Sift XH^SOI =gJ«[ OHUXIS ?H gfife SICK 012} SAJSWI, S^°J 5!^S A 



A|^g(lOO)0IIAH. K3H21 SjM IH^S. £fe 3£ XHtfMSI ^Oflte, 2} 2*aiU 0)3101 ±XK121, 122)011 CHSSIfe §!i 3>l§ 3I40I- tSSQ. 
2?H°I 4:XI 2JHIU CHaiO|(120), n?4= Dim 3H4M(w,j ,w 2J )0| K3H2J 3^ JH^SOll tg§D2 3>lg5|Xh ^ D\m ^Eifer CHI LH 

Xl» Sfc 3S0I 2?£IHS, 

OI&^oS, XHl i 3E XHtfOII SSSfe P^XKw,., ,w 2 ., Uli ^°'X> § XI Oil CH& §lf BH SH0I3 4<y?|2l S^CHIAH SNRS Sl^SfSPI ?l 



/ s k Oil 2I8H ^CHXICM, 

z^(ki- + ki)=e^ 



S16H ^CHSCK 



3h§ (wl M , 2 /)* J» *H^M(fi » f 2 )2| x 4§2§ oj6U, Uli ^£JX|- Sxi 0{\M9\ 4>£!@ 2^ S 314^011 KEF 

saaa. cl^a-i. {w.j ,w 2J }£j eel A^f £§*£ixi ei^aa Zl£ 

/ g }f£JXf SXIiOII/H 838131 ^XISXI SMI £!Ch 01 EH g* OISS, 4^ i or B CHI ^01 §°iSL[, 

-* or 

7=1 

3 ^Ai-^rOts^ ¥1^1 ^§6[^, 



■/>z^(h.. f . +w 2 Air) 



st^(Ki^Krl» f .ir + if 3 ir) 

i-i 

= tAf=I er 



i=l 

CLfafAi, Oj}|/d 0I§E g°|0|| CHSH. f <f S @Ch £eh 

"'or — * or 

°s gfe soi g^8*oi 

> min , , 



>inf {||af 1+ /?f 2 i:|a| 2 ^|^r=l}/ ft 
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r = {||af 1+ /?f 2 ||:|a| 2 + |/?| 2 =l) 



2 £}C[. 



xHyecti si f 2 )oi ^12^ ^^ois Y >o si & 4- aia. 

«§^§ o er^oi e»^af^ S eiEiM zisc j ,i sjbh incus xibHsi^ s^oii sj^ 2^ j\m y\^mo\\ ch^ sjhs^qi ^em 

CK ^I^MOI X^XJOII 2j oK 2J^E^ Aia 2^oj ZUmOU gii 4^HS, / 8 {w Ki .w 2 , }2J §&J iJ§S^i 

or 

i oi < / <i OI oi a. 

1 or 

w&m, °iE\m zi^ioc oil 2\m xibnsj^ 3>h^j xh \ or /\ oc ^02^ i^sam. ^a^i ^ h^c-ii, 01^. / /i oc ->oe »^8^i cm^oia 

or 

. 0121 ^A r 5MI. 2JM2I^ ZhSOII 2|oH XldHSJbr ^h^J Xf HS§, U /l oc ^°°S l^SMi. 4^ 2lfe0l. 01^. f /l oc .->oog s^oPI 

or 

GH^OICr. 

£11013 4* £131141 Oil SBS Cf^2J 31013 SXiM^I 8331- 2| ^ XT §x| (1 05-1 07)21 g» 511013 4^XI°J g^0j|AH£J SNRlt 

xii^mxi ?ieH s^aoiof &xi ^ oh , c4ai %m xh^x* §xi^ ei^'ve ^ba^ ^ssm, ^oisi soi. * i Em(f, §j f 2 )oi 
£»S021 , 122), ^^d\ ssh j\°*xi gxiasi g^sis &m xmmm hehsqh d\^b\x\: ^*i&m gixi s^^ah, xnyecf, s f 2 )^ a 

0IMSI Z!^ £J¥0ilAH JJ|S(0)S X^§of£, 
j<0 OlXiU j>M0l£, fj.j = 0 2S £JQK 

^El R0I XFEJ Jf SxlHj C44*2I 3I0I3 §X-|^2] #^M2J 1J0IM2J ^Eig UE^QHl XFSmXK pXF R2J «!Ei§ L4EltHQ3 X^of3, 
01^ Qg:0* ^01 ^Oi2 ^^if ^bP, 

//, = ) = #4 K, / u + w 2J / 2i ) " 

0PI AH, Pimg S l M2J 4-01 CK £Hg SIB 2E1(^S mtim Sffe UA! 3Ei)2j 3^, MxM #3 SI r 0 „^ PsSi ^0| ^CH2 



OIXI AH, NI oc (p(m-l) ^ 2iE-i^ SM2J g^^OICh 01 21E1^ ZI^S, ^CM2 X|X|^(e^^3^^ SfOlM ^^)°^¥E-]2] 

sMOi £e0]| 51 xHye S§n X f ^Xl gxlOli 2i9H£, ^ei^H^ y-HOI^(non-white)^ 3d. II- El AH , 2JEi^ ZI^S, 
2JoH XlbH£12 XiSj y-5[0l^^ sjEK 3EiU, 5^1 ^}6H. 21E^ tfOI^Ef^ PF§5 r H^ F 

k=0^ (EH. <j)(;ic)=10|&L 3 OtSJOlIb ^^=025 E1EK 

01 XI AH, l oc .eiEi^ 2i^2J UEftHEK QX r ^Ei R°l ^=Rm^ ^m&m UEftHQ3 o^, 0!^, CfM2f ^01 ^CHX|3, 

Q = E ((R-*i) (R-ji) fc /A^ / 0 J = (r - h |i • )/{N I or ) 

= C Z ^ Z ky/u + w 2.y/ 2 .* Xw, j/i^i** + "ufw+t ) ^ P(« - 0 
y-i t*/ or . 

y-i aw y-i *w 

^=1 k*l ) 1 or 



2^ CDMA <il 
XI XI ^011 



+ 2/;' Re 



2 



.LzL-tpim-l) 



Oj XI AH. S^cd 11 g ^^i 



^ i — L- 1 ■ 



^Lm —^y^jfi.kJj.m-l-k ~ ^ yi-t fj.m-i+k fi.lfj.n, 
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oi^iai. ai»QiS ss^oii cub ^ansxi <^s°j 31010112. H12 » n *s 

5H 3^°JX r SX|2| SB HEH BliOl 3 4^31 #^0}|/d2| SNR^ QgH} »0I ^CHXIOI. 



g^^oii ens} 3^xt saissi 3i 01 01 a. g 



AT* 



V 



013| AH, HAI S Qi (w,,i ,w 2 .j )^, Qi 01 3^§ ^i4-M{w,.i 

T w 2J }9\ i^ej 3§ uehh^gii oigsisicK 

121 ggj mo\\M°\ ^12 »g, a§3i aoi =a*ss ^ sick 



Q 2 *Q 2 '4|1 



J., 



&31 eM&e oigsi-^, &6H 3^x1- s xi on o\m snr^ a§ 3 r ^xf sxisoii o\m oiesi^ 3f§ 314^011 ch 01 & ^i^sixi &n sck ca 

dfAK 3^g ^l^i(w,.i ,w 2 .i )§, E c /ior 31- lor/loc 2J ^d1X!S ^ij^o^ sl^lfl 4, ojj, o\D\M, Ecb 4tgJ <^ll>2| 2^ SEfe Oil Lri XI 

oioi, i or § oie£[|! zi^oj £fe oiiuxiom, ioc eiEi^ yssi 2^'ee= oiilhxioick 

E c /l or 2J »g 3f°JXf Sfl(105)§2|. &6H 3FSJX}- S XI Oil AH ^SI 4 s Sl^W, £eh^3| gjg (3|X|(&£o)oj) 3|Xi^(1 01 )2S¥ EH ^hEJXh § 
xl Oil ^ SICK lor /Ioc ^ Qil SOI ^§1 ^ SICK ¥£K 31X1^(101)01 Bg 31 g2! M^3£JH^, l oc = S6H ^Slf SXI, 

3t°jx r &xid05)0ii °I5H m&m 4* sick n 3^'xi sxi(io5)^, (21 oiqiuoii mas ai^m oigstoo a^si ch Ol 4iXFe 

(121-122) 2t2*2S¥H ^Aia Ai^^oj oi^y. gg. oil U XI S *S5H2, Olg Oil U XI 11 31X1^(101)011 DAI 2£e}CK 0IM ^ii 0[g8i 

oi, i or g ai ^si e smsi 3^xf §xi 005)011 sjoH 31 # a 4= sick oiis mo\, d\qx\ sxioosj^ muxi&mm 3|XI^ 

(101)011 ^ %tH, 31X1^ l or 2| &m 3H^6 r Il 3j|^£i &m QM Dl^Xl SXIOII £}£5r3li Sa. Cfg Oji^AH, 31X1^(101)^ 3^ f X^ § 

XI (105)011 3^ ^11411 2^ 4= 21^°^, lor ° 3^X1 § XI Oil AH 3||^^ ^ SACK £ Oil Oil AH, 3^'XI- SX|(105)^. 31X1^(101)011 Q\ 

m i\m 3ii^ss ~A\^m ^ ^ck m&M, ii^xi gxidos)^ 31x1^(101)011 mw oi§ge 3Fg D\\^mm mow sin, i or ° 3 3 r ^x r sxioii 

AH 311^1 4* £ICK 3 ^. 3^X r §XI (105)1= l or ^ loc 2j ^H^ ^§^§^¥Ei l or / ! oc SI HIS SEK 
012 S^, &3| 3AF^^(^3| &<(2)) ( Cffjll SOI CH Zl&^S 4^ SICK 



a 2 ~n* 2 ^I^i-i^j^'-- + ^^>^^(ih-/) 



^ ^g£J &312I- i§ 81U2I ^A| Oil Oil AH. CHI 0! EH CHI CH oH , ^01 ^EH^l ttH AH ^!EH, 5E= AH ^ r UIS|"3H£| 

&XI(B^ AJgXK £~ "^^ »S(hiah allocation)", ^A|0j|)011 E c /I 0f g ° k "1"^ SO. ^3| ^A| Oil Oil AH, CrMHI 

0\mm 4^£ SiCK 



I. &oH 3f°'X r 



or 

^ ^S2| "CIE ^3| ^Al Oil Oil AH. g6H 3^'Xf &Xj3^ "H 3im^(high geometry)" ^SUiOII ¥IX|oF= ^, l or/ l oc 3F g S f 

aAf»B OISS 4^ SICK 



cie^ s^ 



2 2 



OIM 23K S¥M2J 5^ £§| 



SICK 
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4^*! 2. 4^^ 1 3. » 4=^ SA|£I^. = Al»S § 6FLFBI BAF&S OlgoFOI, *!Et *!(111)LH2J SB ^ XFMO 05-1 07)0il 

qjs ssias^ sai^ <m&s\ ^^ej s^m saiss ^ sj^h^. ^ jf^xf sxk 105-107)011 o\m J\m 

si^mb -h^h^ 3^!}E!cl ^hf^ah ^n^ej 21^1*21 sssse. oiesin site eM&oii if^f easa. sik sisia ^Aiife 
"xh j\o\w ] ^A\^m o\mmcA zi&mm ± °^di. <$d\ u ioc e e* xii^(o)^ sa. nam. xi jisf^b ei^i i§ jf^ofs^. qb baf 
&ms\ oisoi ch ^ g*»2i ^#6^i 

01^1 AH. SNR <^B. e/aiU 0iai0|(120)S¥H S^SH, JF^XF g«(105-107)OIIAI SS HEH 3I0IB 4*6! 3I« 0|S6^0j 4^£!E!, CDMA oJs 
Oil QI8H ^01£]CF. ?F§ 3I4-M21 3| Ail^te. CHioib I?F£JXF 8«(105-107)LH2| §f ^EH(Rake) 4^3121 S^OilAH SNRg 5lDFtF6F£^ 
^3I^CF. SNR CFMHF SB ^31 MM ^SffQ: (1) 2*^2| SflS(105-107)OII CMS SHU CH 31 0! (1 20)011 CHS J\m 2!4*S2| 

£^A| s|^l}£iCHO^ SF^ SNR }|^ ( (2) XF3I Zl^Oi H&M ffH, 2>2J2| JFSJXF §f««(105-107)0|| CHS °[EHU CH 31 01 (120) Oil 'CHS 31 
^fg g§2g *J^§}^ 4- AF<y. (3) *i^2j CH3I0I ^ )ll4=il SSHS 2ltf5H?l 9I8H 3>F2JXF S«(105-107)S ¥EI 71X1^(101 

)oii uih^soio^ bf^ ^^s] as. (4) en ?mm u saajxpi zi^oii 210H xihhsj^ ifsmoiiahbi ^gn sm(io5-io7)si snr s§. ^ ( 
5) s§2= scf^ ^hsjhs m^mm ^ ate, snroii cbb *:a» saiskoibs). 

3F2JXF SflS(105-107)0| 5§25 SCF^ gs^s 4^ 6F^ CFE- SSjffl- §211 4> 21 Ch Oil « MCH. 4^*1 1 

Oil 2J6H H°i£!te 2 XII SNR ±\m 0\mm ^ SlXISh <S1§^ 4^a> 2011 2| 8|| 5AI2i£S CHSIISCh 



if, O 



or 



BAF&B. 3|XR(101)2! AH gj 3IXR2J <y ^ 2^21 H^OI o^EilLF 013101(120)2] 2JH2J ^XFM(121, 122)^^ ^OilAi ffH, 
ES[ J\m ^l&MOl ^gSFSI XIS1 DM, Q 2 2F ^SF^I 

4^^^ 5 

K Ol SCF. 

^Ol ^B DF^'XF^HI SI 4^^ Oil Hi^BFXI ^ ^F^JXF SXI°I ^Fe SI4=MB CF^ ^F^JXF %X\m^^B zl^mM 4= 

£1CF. 

SI4^M21 5j^lF^F 4^±! 1011 2JoH SA|£1^ SNR ej6H 01&1?-IXI°^ ( ^Fs SI4^M21 Sl^sF^F CF^ CH ZI&oHXI^ OiS 

^^6FH Xil§!^eJ S¥M0l ^XHaFSI @CF. 5FLF2I ^^1 S^^, 21 21^01 XlbH^^ IIHOICF. 2J&^ Z.^01 XldH^oj 2HF 

b, eiEH^ chi chs ej^^F^si hi / / t m xii^(o)^ m^m. ^. i or / i oc e xh^sf §^sfsi mmm^m, Rmm ^ ^cf. hf^ah, 

1 or OC 

/ / T -0 2F SB dlQIMOllAl, S5H 2F2JXF SXI^I §f E'El 31013 4^j|o| s ^ Oil AH ^ SNRB CFM2F SOI ^0]£!CF. 

'or 1 OC 

4-6.^ 6 



21 OH SNR01I CHgSt^, ^'(6)S. S2H TxAA Al^gjCHIAH a^SSIfe 105-1 07)2) SNR <yOICh feOI ^ § CHI AH 

°l SJ^!2I aS!H{w,., ,w 2 .i P§ SS°I S 3«X|(3i). W 0)1 Dliofe Z^ffljEi, Vmax 2f SfflS^I SO. 



fc fj 



feOI 118 Q5 JHyS°l 3)g 5(1 4= SOII SI^SHI &OI ttH^OII. 5HS 5(SX( §XIS(1 05-1 07)0)1 2JSH 4=»3fe 5(s. 5(14- a^SlS^Oll 

SS(2I S$ 5(= wjElfi 0|gS(OI. S8H 5(°JX( §x|2| § If gEfaiOO 4'6!5|£| S^0)|AH£| SNRg C(g2( 4*01 4= OOP-. 
4=Sf ai 8 

j\m si^s^i ^i^if^f cf^ ch zibshxi^ M2 mmm^i Mzmvi s^^, ej^^F^ ^^01 xi an^ei s^oicf. uis/ / t ^f ^ ngg. 11 

or OC 

12 Pim^'^SM^ II XISEICF. 2 ^I6F^ ^3M01|AH. £i = 21#J Zl^g. ^Ol xH^Ol ^JSel a§ HllOISg ^F^ CEH XlbH^ei Z>^H( 

;i)oia. a^e uF2f soi. aiyeo 

, ^ f 2 )0| >i!|02 ^g^oi gca ^ /| oc ji ^goil CEF EF ^EJIU 013101 ^F^HJ ^l^^oi tgg^ 

. aiei 
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or ' toe m ^eas rn^^w. ^D\m + 910. \m\M. / /i oc -* « %\ ^= juswiai. ssh xsxf 3x121 §t aioia 4^?i°i 

or 

: ^ Gil A{ 2| SNR^ ^01 ^CHSCK 







jr. 


[f, fJ 




> 




Kl 
jr. 







{w u ,w 2 .i }01l CH& ^1Q2J 2]^^o^ ojsh, ^^o| 2 ^ ^EHS §31 flff CHffit* ^S^2i gg£ ^IH^XI 8* v ^°^, ^b_^o^ cf 
10 

Jim n\^m°\ m^moi q± ch aeaixife M3 3 ^sam sen xnyoii bss 2^01. iMii^oonei ah 31x1^011 

E, A; 



« 1 



7 - 5>/ 

1-1 

fe^l ^SOllAl^, U§1 »g >ie Ol^^o^ ^ ggr 4= SICK 

n = Q,(w lil> w 2J )+Q|»Q{ 

Q™ {w u ,w 2 .i }0i! X 2J = Ah^| eM&g OlgoKH, g8H X£JXF §x|2J §i IJE1 £11013 4*£!3I2| e^OI|AH°I SNR^, Dil 

901 



13 



CM AH , 



AT 



Ik. w 2..] 



[f, fj 



2J 



\2 



1.1 



fe+(/cr/ , /T> , I Mrt .)fr. fJ 



orsa. 



CHi!£! S(positive)2| All -04 - Gil m « (semi-definite; ^3 ¥1) mm Qg, QUI pigoi o t oj Ail 01 Hlffly AM 3f=CK 

CD = AA 

g*2| Ail 01 Qlffly 1S1A0I °}2J Gi|E-iy2J §?, Ai=r "Q^oMI <*t!^ ^-\m @CK SJEKw,., ,w 2 .j }g UBLO, ^JEiy^l Of 

mi* 1 H0| gHl^Cf^ ^g^IK 

y = A w 

01 H §2j§i OlgolS. CfSHf 1>0| SQ. 
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A'.. 



[f, fjA" 



II y I 



£PI ^OlIAHSJ CHE! ^± aCHI CHSH. PS3f S§ S¥0U°J- &^&Q. 

01 31 AH, v max fe CISjU as §121 5 IH??X|(St)(eigenvalue), A. ma x Oil CDSolfe H^EHteigen vector) Old. 



4=Sf*! 16 



(A" 1 ) 



[f, fJA" 



tDSf AH, Si^Bi D\m Bfl-OIILHXI 3^ 3)g «IEHfe Oil! SOI 5FWXII2, 
A-or v„ 



^£f±J 18 



£-1 =A /^LA^- 



sgK oi-aj. aoi. sj^°i :>)g Bjafe :>)Sxi§ 



on sjsg^i Ei°g. ahs siiha sisisi D\m *,'Ei{wij ,w 2 .i }°i 5jgi saioh a 



SSI3II SD. AH SJEHw,.: ,w 2J }{=, DM SHBS°I 3)§ ™ El SOI gSS5MI f?XI£lfe 3 ¥011°} £|*<o^ SCI. 

I>)s ?1I4=S3 £|*<S);>) Q4: OH SieSHXIfe HI42I «goH2 S^fe, 9g 3hgJX) §XI lf§°J SoH IHStt SXIBS SOI StfSK 

3¥0ICh #312) I§ §?, g8H 31-gJXf §xl°| §U fe'EH 2)1 01 3 4-iJ3| S^0||AH°| SNRS ClSia SOI SCHXIH. 
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ow\m. mmm(^- ] .r- 2 . » ^ 2 - 2 )s apia aoi gsiasaa. 

Zl^OI X|dH^2i Bffl ^F^iXh §xl ^SOIIAH. | or/ | oc - co S EIHS. ais CH SStHfe EF^ «0I ^01 SCI. 
4,svA| 20 



N 


^ VV 2.I ] 


"f, H " 
jr. 




\ 2 
/ 


H 'ii] 


J? 






2 «F " +2 Re k,H.;.,4" J }Jtf, fj 





1. 1 

*2.l 



D\m y\^ms\ *!eh^, d^hi ttn 
21 



£]CH5*mi= ^g *]Ei2f ^J\^ UE^ ^ 



OPIAI. (x>^ &M¥£8_l4Em]feGII OlSSSiH, TR*^ ^Oi£! ffl{E|2| AIZJ- « S™(time reverse conjugated UEfLH^Gil OlSEISlCf. gJ 

^ Oil^r, g£i AI^^(100)^0ilAH£l oje£[a. Zl^oj gstg £<gs±Q mj\ o\\0\\M, g£H E£ CHdlOl 3^ (TxAA) # 0|§6fe 

2^ S£j 3« °!EilU OjEH0|2| g CHI CCrBI §§9 £|2!3ia 2 ^ 9J-EHU 0]2||0| ^§ ^ £^ 2^ CrOI tH A| EI(STD) JiE^ 

bo. xHy seM(fi ^ f 2 )oi "2"£i ^oie ^n. efm^ i>oi ^oiscm D\mo\xi. 
f. ={1-0} 

f 2 4A/2.1/V2} 

TxAA :ng S!Elfe. Qil e H^EiOil CHSS^fe Il^EiOII biBlj^Ef. 



i i/Vfl 

1/./2 1 J 



. A 2 =l-V2 e ^=[l -l] 
HfEUH. 31 4* S 21 §f?lfS TxAA ^E^w^ )fe CP MI!} SOI ^Oi£!CL 

£^ U0ltKAIEI(STD)0i!AH. 2^ ^<M}| £e*^ ^Eil Uf g 6!-U°l o^EIIU £Ei=r C[!f &HII40II BSSCf. OIDI AH, ^ Ch 0| fcH A| El ^§ 
8. £UI ^AJ^j S¥i XiM ^EilUOil ^SSMI HEf. J>g g^lfg STD ^Ei(w ST0 )fe C[§3[ ^Ol ^CHSQ. 
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1 
0 



Q2j ^ si oil mm ovjz* 4»*f*i \o\\ mm ssh d\°±x\ sxioii mm D\m %\^m°\ ^Ei(w)°j ^d\o\d\ %\m an it 

g OPH34^0I S3|E0*»S UEfyCf: Ec/lor. ioc/lor OlUBj QMif «g 4>f?S. 



«,=c(|>;h,| 2 



fl 3 = 2I 'J Jl A j W *./ W l.J 
j'2 

feOI Oil 21 =2!S0tl CH8H , 3^ XH^g(2 LHXI K) CHI CH8H igg SS^°I S&IS 2 &BIUS ^2} #0ll/H SgaES. 
a, = a 2 = 1 S @Ch 

IJyg(generality)S Si XI a°9Ai. 3H4*(w, 4 HIS =f EHS PhSS ^ 2ACK J|g 31l4=s { . AHSOII CHSH ^SSMI 

XlifSIHS, a 3 B| g^StS HISS SO. CBSM. 0112) 5I3S0II CHSH, a 3 = 0 01 050 
OlgsKH. TxAABI £!S CH SSblfe C\mil SOI ^CMXIH, 



"J 



tff (l + l/V2) 



If 3 + l] + U + ( 1 + ^ 



£2h 2£ QOIfcHA|E|(STD)OII CHSJ i!S □ Siblfe I>OI ^CHSCK 



A NEJI„ 

I s MF.S7D 1(1 -EJI or )+I K /I„ 



OJ£|AH. TxAA STD2I &Qi£j°! SOI ^CHSCf. 



(E. 



MFJxAA i 



MF.STD J 



0.729 (\-E c /I or )+2.9\(l ( JI or ) 
0.552 + 0.177 {E c /I or )+\J\{lJI or ) 



mji A|o^ ¥Ei lor/loc-^O^ [CH. TxAAHj STD°i g^SQ 2.3dB CH gmSMI ^Q. ST D Oil dlofi, (3^ xH^ ^OilAH)TxAA^ &£:>f^ 



£112 Oj^ 3dB0!H ? £>0|2f ^ 
OUUH OlI^TxAASJ OI^M 

SfeS Qil I>0| ^Oi£JCf. 



t: i — <=>~r 



Oil SI- ^^SMI SQL CCFdUH. 012* 01 CHI AH . 



OII^Ai ^2£j^ =4 3£iU. Ior/Ioc- O o ^ ag EIOI^OIIAH, TxAA ^ STD2I ^CH 



V J MF.TxAA i 



N. 



' MF.STD J 



0.729 (1-E C /Q 
0.552 + 0.177 {EJl or ), 



£ 5^ lor/ioc2f Ec/lor2| tf^AH STD AI^SM xHSS^ 2^ §£! S'ili ?l £h TxAA 31^ AI^^M xH§5^ 3£ §ai §x|^ 
¥EI =4£]£] ¥lth §^ =4<ii^l°l S ^ Oil AH SNRM tll^b S(500)0|Q. £ 4^¥Ei ^ 4= 21^ bF2l ^01. ^^1 0II2J S^. ST 

D^. oj^EI^ Oil U XI XldH^OIH m^ol e ¥"01 &ofi ^^XlOil ^SE! TxAASQ CH 4^°ICK ^>^l^ ^ 

rr E^'^i ^h^X^Oll ^1X1^ Oil 3^2J CH¥^0| m^Si^ Ql 01 El egMOilAH 4£ 2iCI. £ 6^, ^ 

^ ^JAioiioii tri-ai- isi sj^jofsj orEiiu ch oi j\mm mmm w& ^x\m ^m. txaa 31=4 Jim M±mm mmm 2^ 

SxIM^E-i ^j^Oil ?i^, §| IJEi aim 6^ S(600)0IQ. ^ 5J^5ie ^^g2i Oj^g. oj^£^ ^^01 oj EH 



^ MSQ ^AHI 5H2 E c /lor 0|3§° A^OVg, 
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2^5(3, Q±2\ ±X\ Or Ell U CH3I0IS AH ^IXl^(0j|g #01. 3|XI ^(1 01 3|X|^ D\°}A\ %X\9\ S3PIXI^-^S» 

293 mm& SNROil □ *»■ SICMSlo^ D\B aSS^stf). JlXI^Oil Sim Mti\±E\~: 2* } r °jX^ S£I(105-107)S 

si 2^oii 5}§gb Jie D\\^mm sisssskw bo. &d\ ^b. ^ d\qx\ §xioo5-io7)oii s\m sisab ei^oi, ^ gxioii 

2^ S!4^1 (^i./.M^of-i 1 ,or/!oc a 2¥0jl 21 UEftHQK 2J^^o^ oian m ^foi X[ gafei 0,^01 ^Oi|AH°] 

CFE 3^X1- SXIS 2*^21 SI4=l0il CH& eJ^!S0| L[g AI2 2*3*011 CHS 3 S ^ jl^ ^^fi sj^l}^ 4= BQ. CttEUH. 3'rg 
S!^12J Sill Sl^flcr ^H2!2! 2IXHEPI SCF^ g§ SlxiOICh tttSJSjSMIfe. Si £|2!SP* M c! 31X1^(101)011 AH ^^EiH. 2| :»2W8 
Oil AH SSfgfe HIM I 

or/loc 21 OrUEI. □ 3 Zl^oj ^^o.xi-^loj xHygoil CH» 3|XI^B| ojajqh D|s8MI SCh iSfe 

2*^8 H31 mm a* 3JH»«S¥EI 3|X|^0|| S$f| 4>£E BD. 

3 ^S25 5H. me SI4=1°I S§ si^lffe. Ajl^ fg^i ?>SI ECf. 32HU. 3J-°JXH0| g§2S SCfb Si^HSJfe 

5§ sigoib m^m d\^o\ 3211 4^ 2ia. o^ie moi. ch si^oh i^g si 4^1^. snri ?i§i ^oji z!^ s^i chs 

SI£JI! =4 21U. §2 Z!£ ^°JXH2J 2^ SI4^101I 2|^6FX| 8>3| CEH^OIL ^ 2*S»fe 3^'XH^¥EH 

sixjffs ^ oip af^i ^ajs ZQBj^HS. sXH 2! 81 U O15II0I CH £]^01l ^Afof ^§f tf«3MI 

BO. 

SE&. SNR S*!S f SIH 2^ ^S10l l or /| oc -0 3f »g aOIMOH/HB* s]^2J 51 SohfeHI OlgEISiCK 012^ l or /! oc 

3F ^ 12 imm ^sioiiah, miw Dim ^sioi ch 2^ p-oitu ai ekstdjsd ch 4^^ ^oh Q\m owmrn =?&m 

2iCK SE&[, lor /loc = 0 21, SXH 3^ &£M^¥Ei 0j|^£|^ 01^1^, l or /l oc J\ ^ ^&ol ^4:^ ^£ 2iCK 

& g?SS| ^§ A, A |o|,g M g3E6K)l g V3§ ^§5f>]| UEfLHH ^S6fSH°J, gffl ^I^^O^OIIAH ^^^1 SSXffS, S tfS2| §<m m g 
^ LH Oil AH g e^^^^ CH aHI ^ 4- Si^ffl 01 2H ^ill ^ 4^ Sill ^ ^ 5iCK £§1, ^ ^S°l e^^ei S¥I^¥EH 

^l h ^OI Si 01 ^ ^gSI 2AIM011 ^§ OlEiai^M ^gSPI ?|5H C\^9\ ^mwm m 4^£ CErEfAH. g t§8 OI^IAH ^HAI^ 

^3 tiAl Oil SOII °}§£JXI ^ S8S S¥i §^1,^21 S^ILHOil ¥^6^ ^AlOIIMe 2JEEBCI. 

(57) 

m=?m 1. 

^°| CH ai 01 ^XHi 9}B\L[ OiBilOlM ^t: E£ BM Sx| ^ ^4^^J ^fEIXF %x\mm =?m^ mtl AI^^JOIIAHSJ oKEim ^ 

SOII 2ICHAH, 

^4,oj ^j^ifsj ^14-Kweighting coefficients)! ^£8[J\ ?\m, ^^9] Jim ^11 4^ H Se^^(jointly) ^J^lfSfe Ef^iM M^SFH, 

^^oj si^sfsj )n ^14^^ e ^^°i m^mB J\m d\\^, ±x\m m am^i ^xi2f ^^sdi t qd\ ^4^21 ^^xi- §xi 

M § SfU^J ^^Xf Sx|2f CH 5^£|^ 51 6^ ^S. 

m=?m 2. 

XHI1 SOil SIOiAH. ^4^21 359 AJoff ^^6PI ¥i6H ^Jlii ^55^ B^l. ^ 

0i£||0| ^Xfl g SFLfSI CH£ilO| AX|# eSH ^Ol ^4^°1 6J^1 § ^53 £Js> 3^5^ B^lg CH 5^o|2, 

^^i m^2\ x\mm m <m^^, ^>^i ^^^j sj^if^i Dim D\\^m m sm°j sj^if^i ^ ^!4=oii ^i^moi sssib 51 m%°^ oi 



I?I3. 

XiH &0il SiOUH. ^4-°l 5jl^M# SS^^.SI^tfS^ &^l^ ( ^^1 ^4^21 ^^'Xf SXH m ^^2J 3f°JXF SAlOil A]a CH &ebl( 
signal-to-noise ratio: SNR)S g§21 5jCHsf6^ 3I4-S0II 01^ ^1 1§6^ B^IS S&Sfe 51 6^ ^S. 

m=?m 4. 

onaioi ^xn§ ^biei- oj^ili onaioia 2^ s<y sxi gj ^4^2j 3f°ixf sxiii ?bi&[ e<y ai^^ohahsi o^ilk si^ ^ 

^011 2ICHAH. 

SNR2J g§ SJ^sJ >^oj ^AF^l ^^SPI ¥\m i!i CH SMbl(SNR)°l ^§ ^ Oil AH 6fU 01^21 g[f E^l; ^ 

§i AHi^oj ^j^^s oim ^14^11 ^gs\D\ mm snr^i g§ ^i^m ^ibi eAF^oii ji^o^oi ^4^ ahimm^i si^if^ si 4^1 e §1 ahim 

2| SI 4^11 ^^,'^0^ sl^ifs^ &SIS 

^4, AHIMM2! il^l}^ Dim SI 4=1 e ^ Ail^HI $J^^9 Pfg SI 4^1°. ^^1 3f2JXF Sxll g 6^L r SJ ^^°'XF §X10i| CHgo^ 

51 ^S25 6^ ^S. 

S^S 5. 

XII4&01I 2iOH AH, °! AHIM2J sl^jlfB SI 4=1 m il^ofE SI 4=^. ^4-^1 OH 31 01 ^Xfl e 6fU2| 013101 ^XfOil CHSaHl. 

^4=5] Ailii ^3^5PI ?I§H ^4=2] 6J^M1 ^5ofb BSI. ^ 

^D\ CHa'IOI ^Xfl g o\L\9\ OH 31 01 ^Xfg S6H ^^1 ^4=2| 25g g ^^S| cJsS S^ofe &SIS CH M^o^. 
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a^ as. 

B14S0II £ICHAH. a* 5 1 ^4*2J I7F2JXF SXIS e 2*2*21 ?F£!XF 3iOI3 ^AJJKRake receiver)g ^blaFH. 2| aiOIB 4^6J 

31 ss^e ^4*21 j\°*x\ mx\m m ji^xi &x\mou 21 e sstfoii ra» :>io3m m§*§hq. snr si m^m ±\ou °±o\m am 
oiaa §*§# eAu^ofb B»t. qe jf^xf srxisoii 21s s«tf«i as :?iois at ^ sxi2i aoia 4^3i ig^i e 
Ai-ssht bsib 5W5[^ si sit »g. 

m=?m 7. 

^21 ^^i} §xis§ mti Ai^^oi!Ai£i §<m gxioii ^ohah. 

CH 01 Aim ^Hle! 21Ei!U 013101: 
^21 ^gJie: Si 

&oi ^4*21 :>Fg:>iM s 2*2*21 ?\m?\o\\ ei§ xhb^im sssm, 

£j\ j\mj\m s 2*2*21 JFg:>ir= **3i ^21 ^xfm m sm2i ^xfoii 2192,- 

feOJ xHEPlhi ^4*2| ?Fg 5§2^ 5l*!»3KZl. 6*3| ^2J JFg 311 4* S m 2*2*2| 3fg 3l4*fe ^^1 ^21 ^XFM g 5[Lf£| 4.XF 

oil aasm &j\ m^zn j\^x\ sx\m m sm2i jf^xf gxioii ch ^ssi^ ^32^ a^ §<y gxi. 
a?a 8. 

si 7 soil ^ouh, ^oi §ai x^pf a^i ^^o| ^^ojxf axis e am 21 ji^xi sxioii c-jioi eh s si^b cch, &?i xhelpi^, #31 ji°*x\ sxi 
oil 5E°h ^fe^ioii 213 ^xfoii s^s^ 4^1 ?Fg 6*:?i ^21 j\mj\m m 2*^0, ^g^ioii aissm, n m m\ 2* 

2*21 JimJ\^ &J\ xHdPi^¥E1 4*£i@ 3Fg 31^011 Bismol ai^I £3EoFb 21 ^S25 afe S6J Sxl. 
S?» 9. 

^4*21 Jl^X\ %X\mm ^UIS!" S^l A|^g0ilA-|2] S<M § X |0|| SiCHAi, 
^4-2J OidlOl 4:XF^M ?bl& o^EIIU CH 3101 : 
^2] ^Fe^lM; ^ 

fe^i ^2j D\mj\m e ^^2j ^Fe^ioii 219 xiapis ^diam, 

^^oj g 2|2|o| ^^^1^ ^^1 ^2] 4:X|-M g oj-LF2J ^XfOi! 2132, 

£PI HaPI^, SNR2^ g§ 51^11 ^21 5Af^§ ^^BPI ?i5H 6Js SMHI(SNR)2j g§ sj^tf ^ 01! 2J.CH AH am 0|^2| §§§ ^A^ 
oFH. §!■ Ail ^2| sl^llfE! ah^oPI ?)6H SNR2I g§ sl^lf ^2] eA^^Oj! ^ISofOI ^4 AI§f£J ^1^1 m §1 A1IM2J 

^!4ii ^^^h^ si^i^a^, ^^1 Ail 2i ii^j^e Dim n\^m m ^ M\msi m^m^ Jim m^m^ & 
xi a g sma ji^x\ smob cneaf^ ^S£g ah^ s<m sxi. 

S?»10. 

XJI9S-CHI AH, ^Oj ^^21 ^^XF §X|§ g ^1^2] ^F^XF §X|fe Ell 01 3 4^^^IS ^Oiam, ^>U| ^ JF^XF gx|2J ^^1 ai0|3 4^<^^l m 
^21 g^Ajg. ^>,oj j\°<xi %X\m m QB J\QX[ gxigOil 21 §1 g^^Oll CH°[ ^I01M ^Ol XHEPI^, ^^1 g^6iOI CF^ 

^F^Xl- gxISOII 2| o| g^MQjj □©!■ ^|012F BAflf^o^Mi, AJS CH SMdl(SNR)2) 5§ ij^lf ^011 SiOUH 6FU 01^21 fit EAF 

tfa^ 5§ ^s^^ a^ s<y gxi. 



fist 

2eiiu oi ai oi Pi^^ ; 3b §aj gzi doDoii 2i m m u \±els= a^2i ^fejxf sxisd 05-107)011 chs ^^i^ej ?ii4ii 

xHg^CL Jim ^14^21 SJ^lf^, CF4-2J ^FEJXl &XIM2J «y xH( venture) (404) aF^I SQb eHxHOlQ. bf^^ioMlfe, SS(joint) SJ^ 
1F^, 2^ mt! Sxl OifAi ^^£101, ^ ^F^XF & XI CHI AH ^1^3^ 2!E^' ^ ^^2| £i ai-o| OFUdF, ^ Jl^Xl &Xi2f 3 XF^^2| 

XHy 2J^QII ^I^SfOI SI^SFS^ S<y §Txl# 4^&I§1CK ^Fg ^!4^#2J g§ 5j^sf(404)^. ^Se! H^Ail^OICH. &J\ ^^Ail^S ZIBol SF 

j\ ^\m, ji^xi s xi 6ii cHgafe ^Fe ^ii^moi s§2? sab ^^^^^ ^1^^3^(410) 21 a^goFb sj^si ^i^M2i eaf^moi oie 

SCK409. 410). XF^I ^^(self-interface)S H£16F°^, ^ ^S2I HSAlj^b ^IH ^Fg ^SSCF CH ^ Oil EAFej- ^fg )||4ii &molJ\\ 

^ a. 

CHS£ 
£4 

AHpiQj 

o}3\U CH aiOl, ^Jg^. ^F2|XF §xi. j\m j\\^. xu\ zis 
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2 



101-103 



1-120 



-122 



i 



I 



202- ^Ai-f 



-204 



-206 



210- 
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£S 4 



400 



Gl!L> 



401 



rf^o} 7>oj^ zj-z|A^^-T3l , 

* 0 VA]<?1- q-^ol Oj^u} O^jo) ^7}-^ 



1\2\ 



r 



-i-Al ^1 7>ir 



-403 



SNR 












■ 



-404 



i 

W SNR *M 



^409 



sj- SNR 



l — 



M ^7> ^-2} 71^7}- ^-^1* ^ 
-S}x±o] 7><yx> ^A|oll ^^«|- nfl. 

"=Hr^ 7>^7l Zj-Zj-ofl ^ 



T^o} Ajifl ^-^§1-71 ^1 oil 

7l^7lo]] 7}^ ^l^ofl 



C^S] o|c|M i7fff -7-Ml 



-407 
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^3 5 





( E s/ N t)TxAA-( E s/ N t)sTD ( dB ) 


F /T 
L c /A or 




V*oc =5 dB 




I /I = °°dB 


u.U J 


2.00 


1.66 


1.28 


0.92 


n 1 

U. 1 


1.94 


1.52 


1.07 


0.61 


u.z 


1.82 


1.25 


0.62 


-0.03 




1.44 


0.37 


-0.93 


-2.45 


0.9 


0.91 


-1.01 


-3.85 


-9.88 



STO ^ TxAA ?>^4 «15* 



E0 6 



MtWriMAL" (E s /N t ) TxAA (dB) 





W 0 dB 


V 1 *^ d B 


I or /I oc =10 dB 




0.05 


0.02 


0.09 


0.21 


0.36 


0.1 


0.03 


0.13 


0.29 


0.51 


0.2 


0.05 


0.22 


0.51 


0.90 


0.5 


0.14 


0.65 


1.55 


2.84 


0.9 


0.36 


1.62 


4.03 


9.89 



I or /I oc 2} E c I or ii| *t-^&-*\ TxAA <?.HN- ojaM 7\^A, 

£ t^C^?!) *^7l o>b|]H- <HN°1 7>^<q Hlia 
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